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PROBABILITY FORECAST VERIFICATION AIDS

. introduction. 2wWW/DNS has developed workshe:ts

and rP-97 programmable calculator software to
facilitate probability forecasting data gathering
and analysis, and to assist 2WW field units in
probatility forecasting tasks. Instructions
follow for completion nf the worksheets and for
use of the HP-97 software. Further background on
this subject is contained in AWSP 105-51 and 2WW
TN 79-1. (2wW TNs 78-1, 78-4, 78-6 and 79-6 also
provide background on probability forecasting).
Both tre Form 26 and 28 are intended primarily as
indivigua! forecaster worksheets. The intent is
for forecasters to maintain data on their own
forecasts and to analyze the reliability and
sharpness on a periodic basis (nor.ally, but not
necessarily, monthly). This procedure provides
forecaster feedback which is the primary purpose
for this type of forecast verification. The com-
putation of the Brier Score and assncialed
statistics as a general rule shoald only be

accomulished fur overall unit data. 1t can be
dene for ‘ndividuals, but this i< no1 recomiended.
45 a qeneral rule the tracking of skill scores

fros menth te month is to be minimized in favor of
time spent on analysis and coriection of the bias
in unit and individual reliability and sharpness
data.

2. Use ot 2WW Forn 26 and 2WW Form 28

a. Form 26, Fiqure | is an example of a
cornleted Form 260 This example is from a series
{20) of 4 cateqory forecasts., The form can be
used far 2 through 5 categories. There are twn
distinct sections un the form. The first twenty
lines are usvd for recording forecasts fcircled
letters) and observations {chetk marks). The
tast eight lines are used for summarizing the
data

Cib 1 the example on the first line a
ceiiiny farecast of 0181 is recorded. This fore-
cast «~ reoarded then by circling the (at A fore-
Last .ncer Pf = 07 the Cat B8 and D under Pf =
107, a4 tte Cat C under PFf = BO7, The obser-
/atinn v cacorded by entering a check mark in the

*lork Lt the appropriate categnry has becn

e den e the example the 12 Feb 24 hour fore-
s el nate that both Category € and D where
LN S D % tn “urh cases the cotegory
AP s b el st be annatated aleng with

che b vl are

o The sumsaty section on the example
has - ¢caed nunhers in the lett and 1ight marqgins
which are used here for reference. Data is re-
corded based on what hours are to be verified

(3 . 2L "~ the example), however, the suwwmary is
accomgin,ned for all hours comhined. The purpose
Feoo sn'teiting nultiple hour verification iy to
bl s more reliable and representative data hase.

Rnw(:) In each block 1inng this row the sum
ot [at s coservations {check -arks) i tabulated.
e e~ a-e not indicated. In the example there
werr e Cat A vbhservations.

Row@ %@ These rows are the sumrations

(as was row of the number of observations for
the indicated categories. The purpose of rows
G)through Is to facilitate calculation of the
category frequencies. This Is done by dividing
each of the sums on the right (next to rows
through<:2D by the total number of observations.
On the example 4 categories are used; consequenti,
row 5 is lined out.

Row@. The sum of the observations (checks)
in each column.

Rowczz The sum of the total number of circles
(forecasts per Pf in each column).

Row@. The quotient of 0/Tf or row@
divided by row

Row Oand @ A double check to insure no
errors have been made in the tabulation. A
horizontal sum across rowéwill always total 20
if e sheet Is full. The sum of row indicated
in@will equal the product of the value in
times the number of categories in use. |f these
two summations do not check out a tabulation
error has been made.

As a general rule 20 forecasts are not a
large enough sample to gain benefit from the
analysis, consequently, two or three forms should
be completed before the data is tabulated.

b. Form 28. The primary purpose for this
Form is to provide space for graphing and
analysis of reliability and sharpness data. Data
can be transferred directly from the Form 26 to
the Form 28 to facilitate this task. Space is
provided for two sets of forecast data. See
Figure 2 for example.

(1) To plot reliability the Pf value is
plotted on the vertical axis and the ratio
{observed frequency) 0/Tf is plotred on the
horizontal axis. Refer to AWSP 105-51 o
background and instructions on the interpretation
of reliability data.

(2) Sharpness ls a plot of 1 (seiiical
axis) aquinst Tf,  the pumber of fareciast: for
each Pf value. Again refer to AWSP 1N5 L1 fnr
interpretation,

Torm 28 can be forwarded to 2WW/ON for (om=
putation of the Brier Score and associated
statistics and analysis of reliability and sharp-
ness. This data can also be called in by phone
if only computations are necded. The data should
be read in the sequence indicated on Flgure 3.
The data can be punched into the computer and
the ~tatistics read back in a matter of minutes.
The computer software and its use is described
in Section 4. Both the form 26 and 28 are still
test forms and are subject to minor modification,
however, this will not change the way the forms
are used.
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3 Ty asv the HP-97 software for computing the
Brier Score, the Hrier Score Standard, improvement
over standarc (105) and percent of possible
improverent over standard (PP10S) the following
instructions must be followed. The input data is
all on 2wW Form 28. The sequentis] numbers in

bold hanawriting on Figure 3 are to be punched

in the order indicated. In each case below ''enter"
means punch the number into the X register.

Figure 4 is a copy of the program

Step i Load the program

1o

Step Enter N, (1) then punch STO €

Step 3 Enter (2) then punch B followed by R/S.

Steg 4 Enter (3} through {20) punching R/S
after each number entered.

Note that the X'd out hlocks unded Pf = (
and 5§ are not entered into the (alc. vtor

Step > Enter (21) The calcutator wil
automaticall. bagin to compute and ~ill print the
Brier Score. It tawcs approximately 10 seconan
for the urogram to run.

Step 6. Enter (22) through (26) the calculator
will prirt the standard, the 105 and the PPIOS -
in that order. If less than five categories are
used zer. must be entered for each Cat frequency
not represented; e.g. (24), (25) and (26) would
al) be zero in a8 two category situatlions.
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¢ FORM A - PROBABILITY FORLCAST DATA LOG FCSTR B85 UNIT AW/ N
S R P B
. L
. - MENT FORECAST Q /&  CATEGORY LIMITS A % BSYAC¥Zp "4 —
- ISSUE | VALID | py %
DTG re ( 13 0
1 uie it o 10 | 2 WF 30 140 S0 —T"QO" 70 H}%/Of 90 100 | .
AFe8| 3 |(scor |l |ascon \ch |ABCUE | ABCDE: | ABCDT | ABCDE ANObE| ABCDE {ABCOE]| 018/ "
) CDE | ABCOE {ABCD! Asqt)h ABCDE | ABCDE | ANODE | ABCDE| ABCDE | ABCDE |ABCDE | ¢ 74.3] 5
X o g v 3
\ 58| 3 |(ABcoE |ABqQF | ARDP! | ABCDE JABCDE | ABCDE | ABCDE ABDE | ABCDE | ABCDE {ABCDF |0 702 E

>
- . . - .
| o CDE | ABED! {ABCD! | ARG |ABCDE | ABCDE | ABGDE AB::/D; ABCDE | ABCDE |ABCDE | /.34 !
bFE8| 3 "DE |ABCDE | ABCD! | ABODE |ABCDE | ABCDE | ABCDE | ABQY: | ABCDE | ABCDE | ABCDE |003 7 3
t 1 ABC

_ Rl DE | ABCDE ABCD! JARDDE
. : - '
12FEB] 3 iApcoe|aBciE | asd) | fBEDE |ABCE| ARGVE | ABCDE | ABCDE | ABCDF | ABCDE | ABCDE | 4349 2

- |ABCDE| ABCDE | ABCDE | AB ABCDE| ABCDE |ABCDE ' :

) :
| oL | \BenE | ABcni | ABCDE | AMEDE | ABCDE | ABCDE| ABCDE| ABCDE| ABCDE | ABCDE

| o e e o] ascir oot e AT =7 .

3 'DE | \BCH!: | ABCDE | ARGDE ABC%ABCDE ABCDE | ABGJE| ABCDE| ABCDE | ABCDE | D@3 7] )

-d

B ]} cor: | fBne | aBcor | ABcor: | AREDE| ABQEE | ABCDE| ABCDE| ABCDE| ABCDE {ABCDE | 02 "

] V4 g
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cDE | ABEDE | ARGDE | ABCDE | ABCDE | ABCDE| ABCDE | ABQDE | ABCDE| ABCDE | ABCDE |/ 277 -

3 | (Bcoe|ascoe| 4n:: | ABCDE | ABCDE| ABCDE| ABGDE | ABCDE | ABCDE| ABCDE | ABCDE |06 ’

24 {(@coe| AsqBE| aBcor: | AfOPE | ABCDE| ABCDE | ABEDE | ABCDE | ABCDE| ABCDE | ABCDE | OGS/
- l V4
M 3 |z | AqEbE | ABCDL | ABCDE | ABCDE| ABCDE| ABCDE | ABCDE | ABCDE] A ABCDE |00/ 9
b Ay D | ABCDE | ABCDE | AHEDE | ABCDE | ABCDE| ABCDE | ABCDE| ABQER| ABCDE | ABCDE | D3 72
23 e 3 0 -

coE | ABCDE | ABCDE | ) | AQDE| ABCDE| ABCDE| ABCDE| ABCNE| ABCDE | ABCDE | %54p3!

- ".n.~'
il ninces

Dot g gt

L
r3
g

DE | AREPE | ABCDE | ABCDE| ABCDE] ABCDE | ABGJE| ABCDE| ABCDE | ABCDE|D/227 ! J

- /
A 'EB 3 |(f3PE| ABCDE | ABCDE | ABCDE | ABCDE| ABCDE| ABCDE| ABCDE ABCDE| ABCDE | ABEE

I
>

I 1 £
o I

ST Ll A1l
S A AR

A
24 E| ABCDE | ABCDE | ABCDE | ABCDE | ABCDE} ABCDE| ABCDE| ABCDE| ABCDE | AB{DE | 000 }
()
3
b
7

| 1=

tgu,» |~

i A
SRR
SRR AR

—FINTTTORS: ' : 20 ﬁ?gsr"sL%e

]

f = The sum of the occurrence in a given category for each Pf. Standard : !1
4
o

Tf = The sum of the circled forecast in a given category for each Pg. 10S -
0’/Tg = The quotient of the summed Os and Tg. . i.e. (Cp+02MTgp=Tgo) PPIOS ~

D FORM
W 28 26 TEST PREVIOQUS EDITION IS OBSOLETE ,
OCT 3 Figure |
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P HP-97 PROGRAM
. 001 LBLB 21 12 066 Ri'h 36 Ok 131 X -35
3 onz  R/S 51 067 ENTP -21 132 + -55
b 003 STOg 35 00 068 . -62 133 RCL4 36 O
o 00k 3/S 51 069 ¢ 00 134 ENTE® -21
;,ﬂ 005 STO1 35 o1 070 b 04 135 . -62
. 006 R/S g 071 X -35 136 6 06
067 ST02 35 02 072 + -55 137 X -35
008  R/S 51 073 RCLS 36 95 138 - -45
009 5703 35 @3 074 ENT® -2t 139 RCLS 36 95
010 /5 51 075 . -62 140 ENT® -2
{ 211 STOM 35 @4 076 4 oL thi ; -62
012 R/S 51 077 X -35 142 [ 6
- 013 $T05 35 25 078 4+ 55 Wi 4 o
014 R/S 51 079 RCLE 36 96 144 X -35
) 015 $T06 35 06 080 ENTS -21 149 - -55
16 RS 5 081 . -62 146 RCL6 36 06
. 017 STO7 35 @7 082 ? a0 147 ENTE -21
. 218 R/S 51 083 9 09 148 . -62
] 019 $TOB 35 8 084 x  -35 149 8 98
b 020  R/S 51 085 + -65 150 b -35
< 021 STQY 35 Q9 086 RCL7 36 07 151 - -h5
{. 022 PS5 16-51 087 ENTA 21 152 RCL7 36 97
- 23 R’/S 51 088 . -62 153 ENT® -21
S Q24 sTo@ 35 Qe 089 2 $2 154 . -62
3 025 R/S 51 090 x  -35 155 8 08
. 026 STO1 35 @) 091 + =55 156 ] o1
- c2 R/S 53 092 RCLB 36 08 157 X -35
028 STO2 35 92 093 ENTA -21 158 + -55
b . 029 R/S 5] 094 . -62 159 RCLB 36 08
r\. 030 STO3 35 93 035 3 (2} 160 - -45
A 031 R/S 51 096 6 06 161 RCLY 36 89
: 032 STOM 35 Qb 097 X -35 162 + -55
~ 033 R/S 51 098 + -55 163 RCLE 36 15
034 STOS 35 Q5 099 RCL9 36 09 164 + -24
035 R/S 51 100 ENT® -21 165 PRTX -1k
— 036 ST06 35 06 101 . -62 166 ENT® -21
037 R/S St 102 2 [' 74 167 R/S 51
038 sST07 35 @7 103 5 @5 168 x2 53
039 R/S 51 104 X -35 169 R/S 51
0ko STO8 35 08 105 + -55 170 x2 53
041 R/S 51 106 PEPs  16-51 171 + -55
ok2 $TO9 35 99 107 RCLE 36 0P 172 R/S 51
p- ou3 Pg¥s 16-51 108 ENTA  -2) 173 x2 53
.- obs  LBLA 21 1) 109 . -62 174 + -56
: 045 RCLE 36 00 10 2 92 175  R/S 51
Obb  INT® =21 m X -35 176 x2 53
oLy RCLI 36 Q) 112 - -45 177 + -55
048 ENT® =21 113 RCLT 36 Q1 178  R/S 51
b . 049 . -62 1 ENTA -21 179 x2 53
= 250 8 08 15 . -h2 180 + =55
- ool X -15 116 3 93 181 ] pi
9 052 + 55 117 6 06 182 x3® -4
- 053 AoL2 36 @2 118 X -15 183 - -4s
N5k ENTA -62 tg + -55 184 RPTX -1l
nsg -62 120 RCLZ 36 02 185 sTOC 35 13
4 056 ] 00 121 ENT® -21 186 XY <4y
- | 0! 122 . -62 187 - L H]
. aoA X -3y 123 b4 o4 188 PRTX -1k
04y . .55 124 X -3 189 RCLC 36 1)
MG Ly 16 93 125 - -4 190 + -24
a 061 HTR =21 126 RCL3 36 93 191  PRTX -1h
g 72 -k? 127 ENTR -21 192 RN 24
3 063 4 06 128 . 62 193 R/S 51
P. JFh « BT 129 1 18
né, . -55 130 9 93
N ‘ha (nree . 1lumns shown here are a direct reproduction of the computer listing from the HP-97. Only
the . dile |ine of data in each column are keystrokes. The left line of data are program sequence numbters.
. The right line of Jata are kevstroke code tigures.
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